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(54) Title: ADAPTER FOR CAR RADIO 



(57) Abstract 

A stereophonic or 
monaural adapter is connect- 
ed to an FM automobile 
radio via the cigarette lighter 
of the vehicle. The adapter 
can connect monaural (Fig. 
2) or a stereo signal (Figs. 3A 
and 3B) generating device, 
such as a cassette tape player 
or a compact disc player di- 
rectly to the sound system of 
the vehicle via the cigarette 
lighter receptacle. A transis- 
tor modulator-oscillator (65, 
71) stage is provided which 
generates an output (7) indi- 
cative of the stereo channels. 
The stereo channels (2, 4) are 
multiplexed as an input to 
the oscillator. The weak sig- 
nal (7) thus generated is cou- 
pled to the vehicle's radio via 
the stray capacitance of the 
wires connected to the com- 
mon power source or battery 
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of the vehicle, and the proximity to the antenna and input stage of the vehicle's radio. The oscillator (65) is tuned to an un- 
used location on the FM radio dial so that the audio signal generated by the cassette or compact disc player (2, 4) can be 
heard without interference with or from the local FM commercial radio frequencies. 
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Title ; Adapter For Car Radio 



SPECIFICATION 



Cross Reference To Related Applications 

This application is a continuation-in-part of 
pending application, Serial No. 832,811 filed February 
20, 1986, which is, in turn, a continuation-in-part of 
pending application, Serial No, 764,786 filed August 12, 
1985* All applications are commonly assigned. 

Background of the Invention ; 

Field of the Invention . 

As disclosed and claimed in U.S. Patent Applica- 
tion Serial No. 764,786, filed August 12, 1985, a portable 
cassette tape player or other audio signal source can be 
connected to an FM automobile radio through an adapter 
having an input plug which is inserted into the audio 
signal output terminal of a tape or compact disc player 
and an output plug which is inserted into the cigarette 
lighter of the vehicle. The direct voltage from the car 
battery is filtered and connected to a frequency modula- 
tion oscillator stage in which the audio signal from the 
player frequency modulates the oscillator. The weak 
frequency-modulated signal thus generated is coupled into 
the FM car radio through the cigarette lighter receptacle 
via stray capacitance of the wires connected to the 
common power source or battery, and the proximity to the 
vehicle's antenna and the input stage of the radio. A 
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tuning capacitor tunes the escalator frequency to an 
unused location on the FM radio dial between local FM 

the" S ° the audi ° can be heard o„ 

the normal P„ radio band of 88-108 MHz over the car 
radio's loudspeakers with mini™* noise and interference. 

:::rr,:: r af — -.-r: p^:: 0 r it 

Of the / ' 6 aPPli0atl0n dtSClOS - * coupling 

Of the stereo tape recorder to the FM car radio. The 
22 T ° £ e "' 811 iS " st «eophonic adaptation of the 
capabiUties can be fully utU ized wne „ <d fc<> 

stereophonic audio source such as a cassette tape recorder 
or compact disc player. recorder 

signal i, *" TT ^ 76 "' 786 •»»«"«». «>e audio 
signal is coupled to the radio via the generation of a 

fluency-modulated low power signal from an R F oscillator. 

svlZ °" lllat - is coupled to the wiring 

system of the vehicle via the car's cigarette lighter! 

Ld heT 1 :. d "-^ ^combination of the car's wiring, 
and the location of the input of the radio and the radio 
antenna relative to location of the cigarette lighter via 
stray capacitance and carrier current effect. 

The stereophonic version utilizes the same 

ure UP ' soli: 1 " 0 ,' 9165 U taU ° ht " th * —1 «sdos- 
indicT ^ 9 l0 " P °" ir * Si9nal ls derated 

JZ ° £ ri9ht a " d l9£t ch «°^ of the stereo- 

Phonic input from the audio player. This signal is aolin 

coupled via the car's cigarette lighter to the FM stereo 
radio ln ehe „ ehicle through conbtnatlon of 

and t n ! ! ; lrl " 9 SYSte " and the lo ca t ions of the antennae 

the I, " r 6 t0 ClSa "" e U9ht « -it* 

cne carrier current effect. 
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DESCRIPTION OF THE PRIOR ART 

Presently known car radio tape players employ 
a combined unit that is installed in the automobile dash- 
board. The radio- may be used separately or switfched to 
connect to the output of the adjacent tape player. The 
cartridge or cassette tape is inserted into the tape 
player and heard through the speakers of the radio. A 
typical example of such a device is shown in U.S. Patent 
No, 3,751,601 wherein a selector switch connects the tape 
player directly to the input amplifier of the radio or 
connects the radio to the automobile antenna. The tape 
player includes an audio amplifier, oscillator, and modu- 
lator which provide a modulated radio frequency signal to 
the radio. Another similar device is shown in U.S. Patent 
No. 2,959,644, wherein the amplified amplitude modulated 
RF signal from an accessory tape player is connected to 
the radio antenna input of a standard AM radio through a 
plug. These devices, however, required an expensive tape 
player and radio to be installed in the automobile and 
could not be used with a separate portable stereo cassette 
player of a type that can be carried by an individual. 

SUMMARY OF THE INVENTION 

It is therefore a primary object of the present 
invention to provide a device that permits a portable 
stereo cassette player to be connected to an FM car radio. 

Another object of the present invention is to 
apply the radio signal from a portable tape player to the 
car radio to be heard over the radio loud speakers without 
a direct connection to the input stage or antenna of the 
radio. 
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A further object of the invention is to utilize 
the car cigarette lighter receptacle to couple the audio 
signal from*a portable tape player into the car radio. 

A still further object of the invention is to 
utilize the car cigarette lighter receptacle to provide 
a connection to the car battery as the source of power 
for an adapter device to apply the audio signal from a 
portable tape player to the car radio. 

Yet another object of the invention is to 
permit an FM car radio to play stereo cassette tapes from 
an external portable tape player without requiring instal- 
lation of an expensive tape deck in the automobile. 

An additional object of the invention is to 
provide a relatively simple inexpensive adapter device 
to permit a tape recording from an external -portable 
cassette player to be connected to the car radio and 
heard over the radio loud speakers. 

It is also another object of the invention to 
provide an adapter device between a portable cassette 
Player and an FM car radio which utilizes a standard 
stereo miniature plug to connect to the stereo cassette 
Player and a cigarette lighter plug to connect to the car 
radio. 

It is a further object of the invention to pro- 
vide an adapter device between a portable tape player and 
an FM car radio which does not require an antenna, an 
amplify, or a separate power supply and operates on 
very low power. - 

It is an additional object of the invention to 
permit a stereo cassette player to be connected to an FM 
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car radio with minimum noise and no interference with 
normal broadcasting station frequencies- 
It is a principle object of the present inven- 
tion to provide a device that permits portable -stereo 
audio source, to be utilized in connection with an FM 
stereo car radio preserving the stereo effects in the 
vehicle. Another object of the present invention is to 
enable the use of a portable audio player with a car 
radio such that the player can be conveniently connected 
and disconnected from the vehicle for continued use as a 
portable player. 

A further object of the present invention is 
its provision of cassette or compact disc reproduction 
capability in a vehicle without the necessity of incorpor- 
ating a player in the vehicle, but rather, utilizing a 
stereo source in the vehicle as well as in other environ- 
ments for which it was designed. 

A further object of the present invention is 
the provision of a means for connection of an audio 
player to the sound system of the vehicle via the car's 
cigarette lighter only. A further object of the present 
invention is to enable connection of a stereo player to a 
vehicle's sound system without the necessity of any 
special wiring, electrical connections, or other connec- 
tions which require any skill or special tools on the 
part of the vehicle's operator • 

A further object of the present invention is to 
enable stereo cassettes or discs to play through the 
vehicle's stereo FM radio without any modifications or 
interruption of the ability of the FM radio to perform in 
its normal manner. 
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BRIEF DESC RIPTION OP THE DRAWTMt^g 

of th . 1! * 8e " 33 ° ther ° bje6tS a * d ^vantages 

skilled T lnVSnti0n beC ° me -»«f«fto those 

fiL, " ° f th * Allowing speci- 

fication and accompanying drawings in which: 

svstem , T!- 1 ^ 3 SChematic bloc * aiagw. of the 
system including an FM car r-*rn« 

receDti , Ha . S n m car radio and cigarette lighter 
receptacle into which the adapter of the present 
invention is plugged; 

• Fig. 2 is a schematic circuit diagram of the 
-onaural adapter including the connection to the e^nal 

p P :iy e e r rI UPPly ^ aUdi ° inPUt fr ° m ^ — cassette 

stereonh ^ ' ^ 3 SChefflatic ci ~ ui * diagram of the 
stereophonic version of the circuit; and 

mnriif . . Fi9 ' 4 18 3 thematic circuit diagram of a 
^cation of the circuifc of pig> ^ where a 

'of T ^ li6U ° f C6rtai " ««c« t . components 
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As shown in Fiqures 1 fl nH o *.k^ 
. yuies x and 2, the adapter 10 

-eludes . plug 12 , „ hlch ls in ^ foim Q[ast 

iLh ^ U9hter PlUS th " " ts l "« cigarette 
lighter recept.de 14 o £ t he car, w Moh is conne ^ ted £ 

ZiTll LT ct : d throu9h positlve and "»t- 

naxs 18 through a first resistor ?n M hi„K 

reduced voltage if desired \ ^ Pr ° Vide * 

ina n,, u lrSd ' t0 a P° wer ei lter and decoupl- 

electLTt " din9 indUCta — « coil. 22, 24 and 
electrolytic capacitors 26, 28, which filter out ignition 
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noise and provide filtered direct voltage to an oscillator- 
modulator transistor stage 30. Resistors 32, 34 , 36 
provide proper direct voltage bias to" the. base and emitter 
electrodes of transistor 30. 

Audio input from a portable stereo cassette 
tape player (not shown) is obtained from a standard stereo 
miniature plug 38 which is plugged into the receptacle of 
the tape player normally connected to a pair of earphones 
of a head set. The audio input for the right and left 
ear pieces are added together through resistors 40, 42 
and the third wire connection to the audio input plug 
provides a ground 44 connected through coil 43. The 
resistors reduce tKe audio input signal to a desired 
usable level while the coils aid in filtering out undesired 
radio frequency signals. The low frequency audio signal 
is fed into the base electrode of transistor 30 through 
electrolytic coupling capacitor 46, while capacitors 48, 
50 serve to bypass the radio frequency (RF) signal emanat- 
ing from the oscillator and .prevent the higher RF signal 
from being coupled into the audio input connector, as 
well as minimize any undesired tuning effects caused by 
the length of the input cord. 

A feedback capacitor 52 between the collector 
and emitter electrodes of transistor 30 provides a posi- 
tive feedback to initiate oscillation, while inductance 
or coil 54 and variable capacitor 56 form a tuned circuit 
which oscillates at a desired frequency that is adjustable 
in the FM band between 88-108 MHz - The audio signal modu- 
lates the base-to-collector capacitance of transistor 30 
and thus frequency modulates the oscillator. The fre- 
quency modulated output of the oscillator is taken from 
the low impedance emitter electrode and coupled through 
capacitor 58 to the positive terminal of the cigarette 
lighter plug 12 which connects to the positive battery 
terminal of the car. The emitter output provides an 
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impedance match between the oscillator-modulator stage 
and the car battery. m addition, resistor 20 provides a 
constant IdaM on the radio antenna and output transistor. 
This prevents tuning changes that may result from the rf 
being fed into the positive terminal of the power supply 
which has a low impedance to ground that changes with 
load on the battery. Due to imperfect shielding and 
stray capacitance 60 of the wires connected to the battery 
and the proximity to the car radio antenna 62 and input 
stage, the relatively weak microwave frequency modulated 
signal from the adapter is coupled through the cigarette 
lighter plug into the FM car radio 64. No separate 
amplifier or direct connection to the car radio antenna 
or input stage are necessary. 

The radio is set to an unused frequency within 
. the FM band which is between local stations in order to 
avo'id interference. The tuning capacitor 56 is then manu- 
ally adjusted until the audio signal is heard clearly at 
the frequency setting of the radio, with the FM radio 
providing the necessary amplification so that the audio 
signal from the tape player is heard over the. car radio 
loud speakers 66. The use of frequency modulation by the 
adapter in conjunction with the car FM radio inherently 
provides a relatively noise free clear audio signal from 
an external tape player without requiring an expensive 
tape deck installation, since the adapter unit operates 
on extremely low power, no on-off switch is necessary. 
However, by simply pulling the plug out of the cigarette 
lighter receptacle a small amount, the small light weight 
unit is disconnected from the power source and can 
actually be held or stored in the receptacle without 
being on. 
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Typical values for the various components of 
the adapter are as follows: 



Resistor 20 


470 ohms 






Resistor 24 


100 ohms 






Resistor 32 


10K ohms 






Resistor 34 


2.7K ohms 






Resistor 36 . 


2.7K ohms 






Resistor 40 


50 ohms 






Resistor 42 


50 ohms 






Coil 22 


100 microhenries 






Coil 24 


100 microhenries 






Coil 41 


100 microhenries 






Coil 43 


100 microhenries 






Coil 54 


0.1 microhenries 






Capacitor 26 


50 microfarads at 


50 


volts 


Capacitor 28 


50 microfarads at 


50 


volts 


Capacitor 46 


.22 microfarads at 


16 


volts 


Capacitor 48 


.00s microfarads 






Capacitor 50 


470 picofarads 






Capacitor 52 


10 picofarads 






Capacitor 56 


21-23 picofarads 






Capacitor 58 


39 picofarads 






Transistor 30 


2N3904 






Fig, 3 is a 


schematic diagram of the 


stereo- 



phonic adapter circuit. In Fig. 3, numerals 2 and 4 
denote the inputs to the stereophonic circuit of the 
right and left-hand stereo channels of the portable 
cassette recorder or compact disc player. Numeral 1 is 
the standard plug for the vehicle 1 s cigarette lighter. 
As will be seen, the cigarette lighter plug 1 couples the 
output of the stereophonic circuit to the remainder of 
the vehicle's wiring system, as well as providing a source 
to power the circuit through the cigarette lighter recep- 
tacle provided on the vehicle. This power source in the 
present circuit consists of a 12-volt section which 
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provides 12- volt power to those circuits requiring the 
same, which as described above consists of a power filter 
and decoupling network including inductance coil 3 and 
capacitor 4. The 12-volt is then regulated to 5 volts by 
5-volt voltage regulator 6. , 

Electrical lead 7 connected to tje cigarette 
lighter plug 1 couples the modulated FM signal to the 
cigarette lighter plug for connection to the remaining 
vehicle circuitry. Generation of this frequency modulated 
signal will now be discussed. 

The output, from the right and left hand 
channels of the cassette recorder, terminals 2 and 4, are 
connected via blocking capacitors 11 and 13 directly to- 
. a switch 15. The blocking capacitors are coupled between 
respective resistors 9 and 10 and ground via lead 8, and 
resistors 17 and 19 ground via lead 21. 

The switch 15 is designed to chop the right and 
left hand stereo signals from the recorder. The switch 
points for the right and left hand are connected to the 
output of the switch at different times all under control 
of the output of divide-by-two circuit 23. 

As is known, an FM stereo signal requires a 19 
KHz pilot tone which must be extremely stable. The present 
circuit generates this pilot tone by utilizing a precision 
oscillator 25 generating an output at 76 KHz. The output 
of the oscillator 25 is coupled to one input 27 of divide- 
byr-two divider 23. The output of this divide-by-two 
circuit, at terminal 50, is coupled to the chopper switch 
15. The other output, which is the complement of the out- 
put of terminal 50, is coupled from terminal 49 to the 
other input of chopper switch 15. 
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Thus, the switch 15 under control of a 38 KHz 
sampling rate generates a signal at the output of the 
switch which represents a multiplexed version of the left 
and right input channels from the stereo player. Another 
divide-by-two circuit, 29, is connected to receive the 38 
KHz output from the first divide-by- two circuit 23. This 
generates, at terminal 59, the 19 KHz stable square wave 
frequency necessary for stereophonic transmission. The 
square wave is converted to a sine wave via filter 61. 
This filter 60 includes inductors 70 and 72 and capacitors 
68, 74, 76, 78 and 80. The sine wave output from filter 
61 is coupled to amplifier and phase adjusting circuits 
31 and 33. The sine wave thus generated is connected to 
.transistor 35 which couples it to junction point 81 of 
resistors 82 and 84. At junction 81, the 19 KHz pilot 
signal is combined with the multiplexed left and right 
channels . 

As indicated, multiplexed left and right 
channels appear at the output of switch 15. The signals 
are, in turn, coupled via resistor 37 and capacitor 47 to 
amplifier 49. This amplifying circuit is connected to 
a filter 86 which includes inductors 88 and 94 and capaci- 
tors 90, 92 and 96. This filter protects the multiplexed 
left and right audio signal from all frequencies above the 
audio range. Thus, these higher frequency* signals are 
filtered out by filter 86. The multiplexed signal, time 
filtered, is coupled to transistor 51 connected in a 
phase shift circuit which includes resistor 53 and capaci- 
tor 55. This phase shift generates a delay necessary for 
proper separation of the two stereo channels during later 
decoding. The output of transistor 51 is coupled to the 
input of an amplifier 57. The output of the amplifier 57 
is coupled via resistor 82 to junction 81. The signal at 
terminal 81 is coupled via resistors 63 and 100 to the 
input of RF oscillator 65. Filtering is provided by RC 
circuit 102 and 104 to improve the signal- tonoise ratio. 
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The RF oscillator 65 is the same circuit which was des- 
cribed in the monaural version as including transistor 
30. Specifically, feedback capacitor" 67 connected between 
the collector and emitter electrodes of transistor 65 
provides a positive feedback to initiate oscillations 
while inductor 98 and capacitor 69 form a tuned circuit 
which oscillates at desired frequencies that are adjust- 
able in the FM band between 88—108 MHz. The inductor 98 
is shown as a variable in the stereophonic embodiment 
described while capacitor 56 was varied in the monaural 
embodiment. 

The audio signal modulates the base-to-collector 
capacitance of transistor 65 and thus frequency modulates 
the oscillator. The frequency-modulated output of the 
oscillator is taken from the low impedance emitted elec- 
trode and coupled inductively to the cigarette! lighter 
plug via another amplification stage which includes 
transistor 71. Transistor 71, a buffer amplifier, ampli- 
fies the signal and couples it through capacitor 73 to 
the cigarette lighter plug 1. 

The radio is set to an unused frequency within 
the FM band which is between local stations in order to 
avoid interference. The tuning inductor 98 is then 
manually adjusted until the audio signal is heard clearly 
at the frequency setting of the radio, with the RM radio 
providing stereophonic amplification so that the audio 
signal from the player is heard stereo phonically over 
the car radio speakers. 

Typical values for the various circuit compo- 
nents of the circuit of Fig. 3 are as follows: 
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Re <= i sfcor 


1 


1 . 0 K ohm 


R Ck cr -i ef or 


2 


9flPt nhm variable 

£r \J lX U I 1.111 V U X X CL KJ JL ^ 




3 


d 7 Tf ohm 


Res i stor 


4 


10K ohm 

X \J CX Ullill 


xxc O X O l»VJX 


— / 


7 If nhm 

/ O fx Ui Ull 


XX a X O C \J X. 




^ If ohm v i ahl d 


IxC oloLUL 


7 


1 nhm 


tW o loLUl 


Q 
O 


1 Hi? ohm 


13 q c i e o>* 


Q 


99V nhm 


txcr bloLUL 


i n 

X V 


1 IT ohm 
xt\ uiun 


Xxv? o x S (. W x 


X X 


X fx xJIllU 




1 9 

X ^ 


Z • £. IS, CJillU VaL laUlc 


Kc S J. SlO x7 


u 


/17V ohm 


"D ^ o i et*rtv 
txfci ca lbUUL 


X H 


/f 77 ohm 

*t / fx cj rim 


txfci bio LU L 


X J 


1 OK" nhm 

XUfx UlllU 


£xt2 ox oLUL 


x a 


A "7lT ohm 


i\C o x 9 L.VJ L 


1 7 
x / 


1 ^ V nhm 




xo 


XU IS (J L Ull VctL, laUlC 


£X ^ O X O l_XJ X 


19 

X 7 


10K ohm 


l\CO X O l_ W X 




9 9 IT ohm u^ri phi p 


iX C O X O l» W X 


21 


1 SJC ohm 

X. • ~J CX V_/ L 11U 


DoC 1 G fr" O ►* 




1 "\Y nhm 




9 7 


1 O 7 ohm 1/ aria W 1 o 

x u is or im vatriauic 


"D a ^ i o l» /**» v— 
KcS iSCOt 


^ *± 


"5 T V ohm 

j « o Ex onm 




9 ^ 


1 n V ohm 

x w is onm 


KcS 1 S CO IT 


9 £ 


^« /tx onin variqDie 


U -a a £m y% -to* 


O "7 


*± m /rx onm 


Ke siscor 


£ O 


*t • / is. onm 


Ke s i s cor 




^. onm 


Resistor 


30 


10K ohm 


Resistor 


31 


IK ohm 


Resistor 


32 


10 K ohm 


Resistor 


33 


47K ohm 


Resistor 


34 


10 OK ohm 


Resistor 


35 


100K ohm 


Resistor 


36 


10 OK ohm 


Resistor 


37 


100K ohm 
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Resistor 


38 


10 OK ohm 


Resistor 


39 


47K ohm 


Resistor 


40 


100 ohm 


Resistor 


41 


39K ohm 


Resistor 


42 


330 ohm 


Resistor 


43 


47 ohm 


Resistor 


44 


100 ohm 


Capacitor 


1 


.0015 microfarad 


Capacitor 


2 


. 1 microfarad 


Capacitor 


3 


• 01 microfarad 


Capacitor 


4 


•0022 microfarad 


Capacitor 


5 


330 picofarad 


Capacitor 


6 


•0033 microfarad 


Capacitor 


7 


.0022 microfarad 


Capacitor 


8 


.0012 microfarad 


Capacitor 


9 


.1 microfarad 


Capacitor 


10 


.01 microfarad 


Capacitor 


11 


.01 microfarad 


Capacitor 


12 


. 1 microfarad 


Capacitor 


13 


470 picofarad 


Capacitor 


14 


470 picofarad 


Capacitor 


15 


22 picofarad 


Capacitor 


16 


470 microfarad Electrolytic 


Capacitor 


17 


100 microfarad Electrolytic 


Capacitor 


18 


6 8 picofarad 


Capacitor 


19 


.001 microfarad 


Capacitor 


20 


.0025 microfarad 


Capacitor 


21 


720 picofarad 


Capacitor 


22 


. 1 microfarad 


Capacitor 


23 


. 1 microfarad 


Capacitor 


24 


. 1 microfarad 


Capacitor 


25 


120 picofarad 


Capacitor 


26 


33 picofarad 


Capacitor 


27 


11 picofarad 


Capacitor 


28 


6 picofarad 


Capacitor 


29 


15 picofarad 


Capacitor 


30 


33 picofarad 
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Capacitor 31 


•01 microfarad 




Capacitor 32 


• 1 microfarad 




Capacitor 33 


100 microfarad 


Electrolytic 


Capacitor 34 


10 picofarad 




Capacitor 35 


• 1 microfarad 




Capacitor 36 


100 microfarad 


Electrolytic 


Capacitor 37 


100 microfarad 


Electrolytic 


CaDaci tor 38 


.001 microfarad 


Transistor 1 


2N3906 




Transistor 2 


• 2N3906 




Transistor 3 


2N3906 




Transistor 4 


2N3906 




Transistor 5 


2N3906 




Hallo lbLUL O 


2SC2620 




Transistor 7 


2SC2620 




Coil 1 


22 millihenry 




Coil 2 


7 millihenry 




Coil 3 


11 millihenry 




Coil 4 


8 millihenry 




Coil 5 


. .22 microhenry 




Coil 6 


200 microhenry 





Fig, 4 is a modification of the schematic of 
Fig, 3. The simplification is occasioned by substituting 
a custom chip for many of the discrete components shown 
in Fig, 3, As the chip of Fig, 4 requires a +10 volt 
source, buffer amplifier 71 is not required. 

Specifically, in Fig. 4, a chip 83 • incorporates 
the discrete components of Fig. 3 in front of Resistor 
39, and Capacitor 25, The remaining circuit components 
of Fig. 3 (with the exception of buffer amplifier 71 and 
associated circuitry, and the use of a crystal oscillator 
87 in lieu of precision oscillator 25) correspond- to 
comparable portions of Fig. 3. Thus, transistor 85 and 
the tune circuit of capacitor 91 and inductor 93 corres- 
pond to transistor 65, capacitor 69 and inductor 98 of 
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Fig. 3. The plug for the cigarette lighter is designated 
by numeral 7§. The right channel, left channel and 
ground connections of the tape or compact disc player are 
denoted by numerals 77, 79 and 81 respectively. 

The lighter plug 75 is connected to integrated 
circuit 83 via inductor 97 , capacitor 99 , resistor 101 
and Zener diode 103. This portion of the circuit supplies 
power to integrated circuit 8 3 corresponding to the 
functions of inductor 3, capacitor 5 and regulator 6 in 
Fig* 3. The output of transistor 85 is connected to the 
plug 75 via line 107, blocking capacitor 109 and resistor 
111. Lead 105 connects the junction of inductor 97 and 
capacitor 99 to the base of transistor 85. 

As will now be understood, the simplified 
embodiment of Fig. 4- functions in the same manner as the 
discrete components shown in Fig. 3. The Fig. 4 version 
is more suitable to the demands of the commercial market- 
place. 

Typical values for the various circuit components 
of the circuit of Fig* 4 are as follows: 



Resistor 


1 


330 ohm 


Resistor 


2 


330 ohm 


Resistor 


3 


220K ohm 


Resistor 


4 


220K ohm 


Resistor 


5 


33 K ohm 


Resistor 


6 


33K ohm 


Resistor 


7 


1.2K ohm 


Resistor 


8 


18 OK ohm 


Resistor 


9 


10 K ohm 


Resistor 


10 


47K ohm 


Resistor 


11 


2. 7K ohm 


Resistor 


12 


300 ohm 


Resistor 


111 


330 ohm 
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Resistor 101 
Variable Resistor 1 



3.3K ohm 

500K ohm Trimmer 



Canari t*nr 

CA a V» X W 1> 


X 


X UlXV^JLkJJ.ClJ-ClU lOV J.GII1U* 


fanari hoy 

CI ^1 CL X L V«J L. 


O 


x tnicruIaL aU xOV laiiu* 


vapau X L> UX 


•J 






A 
H 


z/u pj.coi.araQ 


3 tA 1 f- /-> >— 

UapaC 1 COl 


c 
O 


. u j j microtaraci 


V^a^aC 1 UUL 


o 


• uj j micro car aa 


LapaC 1 COr 


inn 


iu microraraa o.ov iant« 


v^apac x cor 


Q 


luu picotarad 


Capacitor 


9 


10 picofarad 


Capacitor 


IP 


270 picofarad 


Capacitor 


11 


1 microfarad 16V Tant. 


Capacitor 


12 


120 picofarad 


Capacitor 


13 


20 picofarad NPO 


Capacitor 


14 


11 picofarad NPO 


Capacitor 


15 


•01 microfarad 


Capacitor 


16 


22 microfarad Tant. 


Capacitor 


17 


10 picofarad 


Capacitor 


18 


47 microfarad 50V Electrolytic 



Integrated Circuit 83 

Coil 93 

Coil 97 

Coil 3 

Coil 4 

Zener 103 

Zener 2 

Transistor 85 



14 pin surface mount 

Coilcraf t « 1 microhenry variable 

200 microhenry 

200 microhenry 

200 microhenry 

1,7V 

10V 

2SC2620 
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While various embodiments have been illustrated 
and described, it is apparent that many further variations 
may be madef^in the particular designsand configurations 
without departing from the scope of the invention as set 
forth in the appended claims. ; 
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What is claimed is: 

1. A devices for coupling an audio signal -from an external 
source to an automobile radio comprising: 

a transistor modulator-oscillator stage includ- 
ing tuning means for establishing a selected 
frequency of said oscillation and means for 
connecting said audio signal to said oscillator 
for modulating said oscillation frequency; 

said audio signal converting means, including 
switch means for multiplexing stereophonic 
input signals at a first frequency and means 
for modulating said multiplexed signal on to 
carrier frequency signal of a fixed frequency, 
said modulated carrier frequency signal being 
. utilized as the input to said modulator oscilla- 
tor stage, 

2. In a device for coupling stereophonic external audio 
signals to a car radio, the combination of means for 
generating a fixed frequency pilot tone signal; means for 
receiving said external audio stereophonic signal and for 
generating a first multiplexed signal indicative of the 
right and left channel with said stereophonic signal; and 
means for modulating said fixed frequency signal with 
said multiplexed stereophonic signal. 

3. The device of Claim 2 further including a modulator- 
oscillator for receiving said modulated stereophonic 
fixed frequency signal and generating an output signal 
therefrom at a frequency in the FM band modulated by said 
stereophonic signal . 
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4. The circuit of Claim 3 wherein said modulated stereo- 
phonic from said oscillator is connected to the car radio* 

5. Apparatus for connecting a stereo signal generator to 
the radio of the vehicle, said apparatus, comprising: 

a multiplexing switch; 

input terminals connected to said multiplexing 
switch, said input terminals adapted to receive 
the left and right channels of a stereo signal 
generating device; 

means for switching said switch means at a 
sampling frequency; 

means connected to the output of said switch 
means for generating an electrical signal 
indicative of said left and right channels 
respectively of said stereo signal; 

means for generating a fixed stable frequency 
tone signal, means connected to receive said 
tone signal and said multiplexed stereo signal 
for developing a modulator control signal; 

means connected to receive said modulator 
control signal for generating an output signal 
modulated by said modulator control signal; and 

means connected to the output of said modulator 
control signal for conveying same to the radio 
of the vehicle. 
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6. A stereo adapter, comprising: 

rowans for generating a multiplexed signal 
indicative of a stereo input signal; 

means for combining said multiplexed signals 
with a fixed frequency reference signal; 

means connected to receive said combined fixed 
frequency reference multiplexed stereo signal 
for generating an output signal indicative of 
said stereo signal; and 

means for connecting said output signal to the 
radio of a vehicle. 

7. A coupling device for connecting a stereo signal to a 
vehicle radio said device comprising: 

a modulator-oscillator connected to the radio 
of the vehicle; and 

means for generating an electrical signal for 
modulating said modulator-oscillator, said 
electrical signal being indicative of the 
stereo input to said device, said stereo input 
being multiplexed to a single signal sampled at 
a fixed frequency rate and combined with a 
second fixed frequency signal. 
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8, A device for coupling an audio signal from an external 
source to an^automobile radio r said radio including an 
antenna, art ^Lnput stage, and an output stage and a loud- 
speaker , and a connection to the automobile source of 
direct voltage, comprising: r 

input means for connecting said audio signal 
source; 

output means for coupling an output signal to 
said radio input stage and for connection to 
said direct voltage source ; 

a transistor modulator-oscillator stage; 

means for modulating said transistor modulator- 
oscillator with a control signal; and 

.means for generating said control signal by 
multiplexing the right and left channels of a 
stereo input signal and combining said multi- 
plexed input signal with a second signal of 
fixed frequency, 

9. A device for coupling an audio signal from an external 
source to an automobile radio, said radio including an 
antenna, an input stage, and an output stage having a 
loud speaker, and a connection to the automobile source 
of direct voLtage , comprising: 

input means for connecting to said audio signal 
source; 

output means for coupling an output signal to 
send radio input stage and for connecting to 
said direct voltage source; 
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a transistor modulator-oscillator stage; 

filter means connected to said output means and 
direct voltage source for providing a filtered 
direct voltage to operate said modulator- 
oscillator; 

signal coupling means for applying said audio 
signal from said input means to an input 
electrode of said transistor; 

feedback means for causing radio frequency 
oscillation of said transistor; 

tuning means for establishing a selected fre- 
quency of said oscillation, said oscillation 
frequency being modulated by said audio signal- 
to provide an output signal; and 

means for connecting said output signal to said 
output means to apply said output signal to said 
radio to be heard over said radio loudspeaker. 

10. The device of Claim 9 wherein said connection to 
said automobile source of direct voltage is a cigarette 
lighter receptacle and said output means is a cigarette 
lighter plug insertable into said receptacle, said output 
signal being coupled into said radio input stage by said 
receptacle through stray capacitance of wires connected 
to said direct voltage source and by proximity to said 
antenna and input stage, 

* 

11. The device of Claim 10 wherein said external source 
of audio signal is a tape player having an output recep- 
tacle and said input means is a plug insertable into said 
output receptacle. 
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12. The device of Claim 11 wherein said automobile radio 
is a frequency modulation receiver, said transistor 
modulator oscillator providing an oscillation frequency 
in the frequency modulation band, said audio signal 
modulating said oscillation frequency to provide a 
frequency, modulated output signal. 

13. The device of Claim 12 wherein said tuning means is 
adapted to select a frequency in the frequency modulation 
receiver band between local stations to permit weak audio 
signals to be coupled into said radio to be heard over 
the radio loudspeaker. 

14. The device of Claim 13 wherein said external audio 
signal source is a portable stereo cassette player provid- 
ing two signals, said input means plug being a stereo 
miniature plug, and said signal coupling means includes a 
pair of resistors for combining said two signals. 

15. The device of Claim 14 including bias means connected 
between said filter means and transistor electrodes 
providing direct operating voltages to said electrodes. 

16. The device of Claim 15 wherein said means for con- 
necting said output signal includes a capacitor connected 
between the emitter output electrode of said transistor 
and said cigarette lighter plug. 

17. The device of Claim 16 wherein said tuning means 
includes a coil and tuning capacitor connected in parallel 
and to the collector electrode of said transistor. 

18. The device of Claim 17 wherein said signal coupling 
means includes a capacitor connected between said input 
means plug and the base electrode of said transistor. 
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19. The device of Claim 18 wherein said feedback means 
includes a capacitor connected between said collector and 
emitter electrodes. 
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